T HE need for a highly sensitive method for determining cobalt in sandy soils was indicated by the fact that Rogers et al. (9) were unable to detect this element in soils from 77 locations in the Florida, peninsula by a spectrographic method in which ignited, powdered soil was volatilized directly from the direct current arc. Obviously, some method of concentrating the cobalt is necessary in order to get the desired sensitivity. As suggested by Mitchell and Scott (8), concentrating the traces of heavy metals from the bulk of the sample has the additional advantage of eliminating the disturbing effects produced by the major constituents in the subsequent spectrographic procedure. The present investigation was undertaken to explore the possibility of using dithizone as a reagent for concentrating cobalt and, ulti-. mately, other heavy metals for spectrographic analysis. The concentration procedure was adapted from the method of Sandell and Perlich (12).
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Several workers (4, 5, 11) have determined cobalt in soils after preliminary concentration with dithizone. Thomson 3 employed dithizone to separate cobalt from iron, using tartrate to prevent the precipitation of iron in the presence of excess ammonia. Marston and Dewey (7) have studied the effects of pH, complex-forming anions, and the nature of the organic solvent on the distribution of cobalt between the aqueous and organic layers in a dithizone extraction. Rohner (10) proposed the use of dithizone for concentrating traces of heavy metals for spark spectrographic analysis. Mitchell and Scott (8) have determined cobalt and other metals by the spectrographic analysis of a concentrate obtained by simultaneously precipitating all of these metals with a mixture of organic reagents.
EXPERIMENTAL PURIFICATION OF REAGENTS
Water, concentrated nitric acid, and carbon tetrachloride were purified by distillation in all-Pyrex glass stills. Hydrochloric acid was purified by rapidly dropping concentrated sulfuric acid into concentrated hydrochloric acid in an all-Pyrex still, and absorbing the evolved gas in cooled redistilled' water. Redistilled ammonium hydroxide was prepared by absorbing bottled ammonia gas in cooled redistilled water. Chloroform was refluxed with calcium oxide, in the form of fresh clean lumps, and distilled through a bead column into a receiver containing redistilled alcohol equivalent to 1% of the distillate.
Sodium citrate was made up as a 10% solution of NaaCeHsC^^HiO in redistilled water. It was sometimes necessary to purify this solution by successive extractions with a 0.1% solution of dithizone in carbon tetrachloride.
Phenol red indicator solution was prepared by dissolving 0.3 gram of the dye in 8.55 ml of 0.1 N sodium hydroxide and making up to 75 ml after filtering. The product was extracted several times with a 0.1% solution of dithizone in carbon tetrachloride.
Other reagents were not specially purified.
STANDARD SOLUTIONS
Standard solutions of cobalt and ferric chlorides were made up in 0.1 N HC1 to contain 100 micrograms of Co per ml and
